Alterations of 9p in squamous cell carcinoma and adenocarcinoma of the lung: association with smoking, TP53, and survival.
Tobacco smoke is well recognized as the major etiological contributor to lung cancer, yet the relationship between tobacco smoke exposure and a specific pattern of molecular abnormalities at somatic loci is less well characterized. We analyzed 100 primary tumors from patients undergoing surgical resection of squamous cell carcinoma and adenocarcinoma of the lung for loss of heterozygosity (LOH) and homozygous deletions at two microsatellite markers in a recombinogenic region of 9p13. We describe the relationship of alterations at these markers with tumor characteristics (both clinical and molecular), patient demographics, survival, and measures of tobacco-smoke exposure. Homozygous deletions in this region occurred in 25% (21/85) and LOH in 33% (28/85) of informative tumors examined. These alterations occurred more often in tumors with intense TP53 protein staining by immunohistochemistry, suggesting that inactivation of the TP53 pathway may contribute to these LOH events. Duration of smoking was greatest in patients with the homozygous deletion, intermediate in patients with LOH, and shortest in patients whose tumor did not demonstrate loss in these markers. Unexpectedly, LOH at 9p13 was a significant predictor of improved survival in patients, while the homozygous deletion was associated with the poorest patient survival. Together, these results suggest that TP53 alteration and long-term tobacco smoke exposure may contribute to genetic alterations at 9p13, and that the mechanism and biologic consequences of allele loss reflect individual biologic differences that determine the extent of loss (LOH or homozygous deletion), such that those patients with the deletion of this region face a more aggressive and deadly disease.